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INTRODUCTION 

Coalbed d e g a s i f i c a t i o n  can provide s i g n i f i c a n t  q u a n t i t i e s  of l o w  c o s t  f u e l  w i t h  
none Of the d i f f i c u l t  problems a s s o c i a t e d  w i t h  o t h e r  processes  f o r  unusual  f u e l  pro- 
duc t ion .  The most compel l ing reasons  f o r  coa lbed  d e g a s i f i c a t i o n  f o c u s  on conserva- 
t i o n .  c o m p a t i b i l i t y ,  and p r e d i c t a b i l i t y ,  b u t  o t h e r  p o s i t i v e  f a c t o r s  such  as t h e  use  
of e x i s t i n g  technology, low c o s t  of product ion ,  proximi ty  t o  markets ,  f a v o r a b l e  envi -  
ronmental c i rcumstances,  immediate a v a i l a b i l i t y ,  and a r e s u l t a n t  enhancement i n  t h e  
e a s e  and s a f e t y  of producing c o a l  a r e  no less impor tan t .  

The s c i e n t i f i c  and t e c h n i c a l  b a s i s  f o r  coa lbed  d e g a s i f i c a t i o n  as a source  of 
p i p e l i n e  q u a l i t y  gas  has  a l r e a d y  been e s t a b l i s h e d .  A l l  t h a t  now remains i s  t h e  re- 
finement of the  techniques of gas  product ion  from coalbeds and f u r t h e r  e v a l u a t i o n  of 
t h e  gas content  of t h e  lower rank  deep subbi tuminous coalbeds of t h e  Western S t a t e s  
and of the  a n t h r a c i t e  of e a s t e r n  Pennsylvania .  The c u r r e n t  work on coalbed d e g a s i f -  
i c a t i o n  i s  a n a t u r a l  consequence of a methane c o n t r o l  r e s e a r c h  program i n i t i a t e d  by 
t h e  U.S. Bureau of Mines i n  1964 t o  deve lop  methods of making c o a l  mines s a f e  from 
explos ions  of methane-air mix tures .  

GAS CONTENT OF COALBEDS 

The gas  conten t  of coa lbeds ,  most ly  methane,  can be  d i r e c t l y  determined by 
measurement of samples of f r e s h l y  c o l l e c t e d  c o a l  c o r e s  ( ). It is becoming c l e a r  
now that t h e  amount of methane i n  c o a l  is roughly p r o p o r t i o n a l  t o  t h e  rank of the  
c o a l  and t h e  depth of t h e  c o a l .  Although most of t h e  s t u d i e s  t o  d a t e  have been 
conducted i n  bituminous c o a l s ,  t h e r e  i s  no reason  t o  expec t  t h a t  much of what Mott 
p o s t u l a t e d  ( ) about  the  methane produced d u r i n g  c o a l i f i c a t i o n  w i l l  n o t , b e  suppor ted  
by f u r t h e r  i n v e s t i g a t i o n .  C e r t a i n l y  the  deeper  P i t t s b u r g h ,  Pocahontas ,  Beckley, 
Mary Lee, and Hartshorne coalbeds a l l  contairr  enough gas  t o  warran t  s e r i o u s  
c o n s i d e r a t i o n .  

The composition of coalbed gas  is compatible  wi th  p i p e l i n e  q u a l i t y  gas .  K i m ' s  
r e p o r t  ( ) gives  a n a l y s e s  of 13 coalbed g a s e s ,  on ly  one of  which had a h e a t  of com- 
b u s t i o n  l e s s  than 900 B t u / f t 3 .  

The absence of HzS and SO2 i n  coalbed gas  makes i t  e s p e c i a l l y  d e s i r a b l e  because 
no s p e c i a l  gas  scrubbing i s  r e q u i r e d  b e f o r e  mixing w i t h  o t h e r  p i p e l i n e  gas .  

CONSERVATION 

The gas  i n  coalbeds,  e s p e c i a l l y  i n  minable  coa lbeds ,  w i l l  be  l o s t  u l t i m a t e l y ,  
u n l e s s  d e g a s i f i c a t i o n  is p r a c t i c e d .  More t h a n  200 m i l l i o n  c u b i c  f e e t  a day of 
methane i s  l o s t  i n  the  exhaus t  from bi tuminous c o a l  mines.  Almost a l l  of t h i s  gas  
could be c o l l e c t e d  f o r  use .  

A ton  of  bituminous c o a l  w i l l  y i e l d  about  25 m i l l i o n  Btu upon combustion. I f  
t h e  average conten t  of 250 f t 3  of gas  per  t o n  of bi tuminous c o a l  were t o  be recov- 
e r e d ,  t h i s  would amount t o  a 1 p c t  i n c r e a s e  i n  our  f u e l  r e s o u r c e s  f o r  such  c o a l s ;  
b u t  s i n c e  only a f r a c t i o n  of c o a l  i n  any coa lbed  is  e x t r a c t e d  and n e a r l y  a l l  t h e  
gas  can be recovered,  t h e  i n c r e a s e  i n  usable  r e s o u r c e s  a t t r i b u t a b l e  t o  t h e  conta ined  
g a s  is more l i k e  3 p c t  of t h e  produced c o a l .  I n  a n  age of  d e c l i n i n g  p r o d u c t i v i t y ,  a 
3 pct  increase  is indeed s i g n i f i c a n t .  
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PREDICTIBILITY 

Coalbeds can be  l o c a t e d  r e a d i l y .  The major bi tuminous coalbeds a r e  wel l  d e l i n -  
The gas e a t e d  and t h e  deeper coa lbeds  a r e  only  now be ing  e x p l o i t e d  i n  t h i s  count ry ,  

c o n t e n t  of a n  e n t i r e  coa lbed  can  be e s t i m a t e d  and t h e  resource  base  eva lua ted  w i t h  
only  a modest investment  a s  compared w i t h  t h a t  r e q u i r e d  f o r  convent iona l  g a s f i e l d  
e x p l o r a t i o n .  
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The Bureau of Mines has  developed methods f o r  r o u t i n e l y  determining the g a s  
c o n t e n t  of coalbeds and a s  o u r  techniques  become more r e f i n e d  and a l a r g e r  d a t a  base 
i s  e s t a b l i s h e d ,  even l e s s  e f f o r t  w i l l  be r e q u i r e d  t o  estimate a c c u r a t e l y  the  g a s  t h a t  
can  be recovered from bi tuminous coa lbeds  i n  t h e  United S t a t e s .  

USE OF EXISTING TECHNOLOGY 

The technology developed by t h e  o i l  and gas  i n d u s t r y  can  be  appl ied  now t o  pro- 
duce g a s  from permeable coa lbeds  such a s  t h e  P i t t s b u r g h  coalbed i n  wes tern  Pennsyl- 
vania  and West Virg in ia ,  t h e  Mary Lee coalbed i n  Alabama, and t h e  Beckley coalbed i n  
West V i r g i n i a .  
many y e a r s  ( ) on s t r u c t u r a l  h i g h s ,  much as from f a v o r a b l e  g a s  sands .  W e  know now 
t h a t  such geologic  s t r u c t u r e s  a r e  n o t  e s s e n t i a l .  The g a s  w e l l s  d r i l l e d  i n t o  coalbeds 
a r e  n o t  very product ive  i n i t i a l l y  b u t  w i t h  h y d r a u l i c  s t i m u l a t i o n ,  a w e l l  e s t a b l i s h e d  
o i l f i e l d  technique,  p r o d u c t i v i t y  can be  i n c r e a s e d  from 5- t o  20-fold ( ). 

Gas w e l l s  have been producing g a s  from t h e  P i t t s b u r g h  coalbed f o r  

Ear ly  exper imenta l  work h a s  a l r e a d y  shown t h a t  i t  w i l l  be  p o s s i b l e  t o  produce 
from more than  one coa lbed  from a s i n g l e  borehole .  I t  i s  n o t  uncommon f o r  s e v e r a l  
coa lbeds  to be  found w i t h i n  a few hundred f e e t  of  v e r t i c a l  s t r a t i g r a p h i c  s e c t i o n .  
Almost a l l  coal-bear ing strata c o n t a i n  m u l t i p l e  beds and a l though m u l t i p l e  seam 
mining is not common i n  t h e  United S t a t e s  as i t  is Europe, i t  is now being p r a c t i c e d  
w i t h  more frequency i n  t h e  s t a t e s  of Kentucky, c e n t r a l  Pennsylvania ,  Ohio, and 
West V i r g i n i a .  

Even o l d  ideas  f o r  producing o i l  from s t r a t a  by h o r i z o n t a l  d r i l l i n g  i s  be ing  
s u c c e s s f u l l y  a p p l i e d  t o  producing gas  from coalbeds .  
iments  conducted i n  t h e  P i t t s b u r g h  coalbed by t h e  Bureau of Mines where two s e t s  of 
h o r i z o n t a l  h o l e s  d r i l l e d  r a d i a l l y  i n t o  t h e  coalbed from s h a f t  bottoms have a l ready  
produced more t h a n  l b i l l i o n  c u b i c  f e e t  o f  p i p e l i n e  q u a l i t y  gas  ( ). 

Two n o t a b l e  examples a r e  exper-  

Another technique ,  widely used by t h e  petroleum i n d u s t r y ,  f o r  producing o i l  
from o f f s h o r e  o i l f i e l d s  by d r i l l i n g  a n g l e  h o l e s  from si tes on t h e  mainland, has  been 
s u c c e s s f u l l y  appl ied  t o  e x t r a c t i n g  gas  from coalbeds .  

The r e c i t a t i o n  of t h e s e  s u c c e s s f u l  e f f o r t s  does n o t  mean t h a t  f u r t h e r  develop- 
ment work is unnecessary.  It means only t h a t  re f inements  i n  these  methods must be 
sought  and t h a t  such r e f i n e m e n t s  r e q u i r e  no massive investment  i n  r e s e a r c h  and 
development. 
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